OBLON. SPrVAK, ET AL 
DOCKET #: 246602US2 
INV: Hiroshi GOTOH, et al. 
SHEET 1 O F 19 




OBLON, SPIVAK, ET AL 
DOCKET U: 246602US2 
INV: Hiroshi GOTOH, et al. 
SHEET 2 O F 19 




OBLON, SPIVAK, ET AL 
DOCKET #: 246602US2 
INV: Hiroshi GOTOH, ctal. 
SHEET J_ O F 19 



FIG. 3 



26 25 




la 



F IG.4 




F IG.5 



SiNx 




la 



F IG.6 




la 



OBLON, SPIVAK, ET AL 
DOCKET U: 246602US2 
INV: Hiroshi GOTOH, et al. 
SHEET 4_OF_12_ 



F IG.7 

SiNx 




F IG.8 




la 



F IG.9 



30 




la 



OBLON, SPrVAK, ET AL 
DOCKET #: 246602US2 
INV: Hiroshi GOTOH, et al. 
SHEET 5 O F 19 




F IG.1 1 




PIXEL ELECTRODE ( I TO) (5) 

SILICON NITRIDE 
FILM(SiNx) 

INSULATING 
MATERIAL LAYER 

PREC I P I TATE 

(INTERMETALLIC COMPOUND) 
GRAIN BOUNDARY 

ALUMINUM ALLOY 
(DRAIN ELECTRODE) (29) 



F IG.1 2 



PIXEL ELECTRODE ( I TO) (5) 



SILICON NITRIDE 
FILM(SiNx) 




CONCENTRATED LAYER 



PRECIPITATE 

(INTERMETALLIC COMPOUND) 
GRAIN BOUNDARY 

ALUMINUM ALLOY 
(DRAIN ELECTRODE) (29) 



OBLON, SPIVAK, ET AL 
DOCKET U: 246602US2 
INV: Hiroshi GOTOH, et al. 
SHEET 6 O F 19 



FIG.13 



PIXEL ELECTRODE ( I TO) (5) 




F IG.14 




F IG.15 



po I y— S i 




la 



F IG.16 




OBLON. SPIVAK, ET AL 
DOCKET #: 246602US2 
INV: Hiroshi GOTOH, ct al. 
SHEET JZ_OF_12- 



F IG.17 



26 




F IG.1 8 



26 




F I G.1 9 



28 26 29 




OBLON, SPIVAK, ET AL 
DOCKET U: 246602US2 
IW: Hiroshi GOTOH. cr al. 
SHEET 8 O F 19 



F IG.20 



28 26 



SiNx 31 




poly-Si n+poly-Si 27 



la 



F IG.21 

28 26 29 



5 S i Ox S i Nx 




poly-Si n"*" poly-Si 27 



la 



F IG.22 

TEG PATTERN 
ll 



Vl PAD PART 



1 



□ 



1^ 



(A POINT WHERE A PROBE FALLS) 
I TO 



CONTACT PART C 



□ 



-A! 



OBLON, SPIVAK, ET AL 
DOCKET «: 246602US2 
INV: Hiroshi GOTOH» et al. 
SHEET 9 O F 19 



F IG.23 



1200 



LU 
O 

z 
< 
I- 
co 

CO 
LU 



o 
o 




ETCHING DEPTH (nm) 



OBLON, SPIVAK, ET AL 
DOCKET #: 246602US2 
INV: Hiroshi GOTOH, et al. 
SHEET Jfi_ O F 19 



F IG.24A 




Ni CONTENT (at%) 



F IG.24B 




NI CONTENT (at%) 



OBLON, SPIVAK, ET AL 
DOCKET #: 246602 US2 
INV; Hiroshi GOTOH, et al. 
SHEET U O F 19 



FIG.25A 



> . 

ac 



< 
o 

en 
I- 

a 

_j 

lU 




0 



1 2 3 4 5 
Nd CONTENT (at?6) 



C! 

LU 

o 

I 

LU 

cr 



o 
o 



F IG,25B 



p 

LU 



< 

S 

a. 



Ll_ 

o 
o 

OC 
GL 
I- 

s 




Nd CONTENT (at56) 



I 



OBLON, SPIVAK, ET AL 
DOCKET U: 246602US2 
INV: Hiroshi GOTOH. et al. 
SHEET 12 O F 19 



F IG.26 



^ 4 



LU 



o 
o 



0 



2 

1 m* 



mm. 



0^ 1 



OCCURRENCE 
OF HILLOCK 



ELECTRICAL RESISTIVITY 
EXCEEDING 8//^ • cm 



X 



m 

my 
m 

2 



X 



X 
X 



3 4 5 
Ni CONTENT (at%) 



• ELECTRICAL RESISTIVITY 
IS 8)uQ • cm OR LESS, 
AND HEAT RESISTANCE 
OF aOCC IS SATISFIED. 

X ELECTRICAL RESISTIVITY 
. EXCEEDS 8yu^ • cm OR 
HEAT RESISTANCE OF 
300°C IS NOT SATISFIED. 



F IG.27 



^ 5 

I- 

LU 3 



o 2 
o 



0 



mmv: 
mm?: 



1 



OCCURRENCE 
OF HILLOCK 



ELECTRICAL RESISTIVITY 
EXCEEDING 8//^ • cm 



X 



X X 



X 



Ni CONTENT (at%) 



• ELECTRICAL RESISTIVITY 
IS SAiQ • cm OR LESS, 
AND HEAT RESISTANCE 
OF aOCC IS SATISFIED. 

X ELECTRICAL RESISTIVITY 
EXCEEDS 8 M Q • cm OR 
HEAT RESISTANCE OF 
300°C IS NOT SATISFIED. 



OBLON, SPIVAK, ET AL 
DOCKET U: 246602US2 
INV: Hiroshi GOTOH, et al. 
RHirRTJ3 OF 19 



F IG.28 





5 






cd 




^- 


4 






LU 
1- 


3 






o 




o 


2 






U- 


1 




0 



X 

M 



ELECTRICAL RESISTIVITY 
EXCEEDING SmQ • cm 



1? 



X 



X 
X 



mmm 

mmm 



0 /7 1 2 3 4 5 
OCCURRENCE Ni CONTENT (at %) 



• ELECTRICAL RESISTIVITY 
IS 8AiQ • cm OR LESS, 
AND HEAT RESISTANCE 
OF 300°C IS SATISFIED. 

X ELECTRICAL RESISTIVITY 
EXCEEDS • cfn OR 

HEAT RESISTANCE OF 
3001C IS NOT SATISFIED. 



OF HILLOCK 



F IG.29 





6 




5 


-4-" 










4 


\- 




2: 




LU 
I— 


3 






0 






2 


0 






1 




0 



X 



ELECTRICAL RESISTIVITY 
EXCEEDING 8mQ • cm 



X 



mmmSM 

mmmmm 



X 
X 

Mi: 



0/7 12 3 4 

OCCURRENCE Ni CONTENT (at%) 
OF HILLOCK 



• ELECTRICAL RESISTIVITY 
IS 8mQ • cm OR LESS, 
AND HEAT RESISTANCE 
OF 300°C IS SATISFIED. 

X ELECTRICAL RESISTIVITY 
EXCEEDS 8 Ai Q • cm OR 
HEAT RESISTANCE OF 
SOO'C IS NOT SATISFIED. 



OBLON, SPrVAK, ET AL 
DOCKET #: 246602US2 
INV: Hiroshi GOTOH, et al. 
SHEET U_ O F 19 



F IG.30 



I— 

LU 



O 
O 



5 
4 



0 



mm 



0^ 1 



OCCURRENCE 
OF HILLOCK 



ELECTRICAL RESISTIVITY 
EXCEEDING 8// Q • cm 



X 



X 



X 

■m.. 



2 3 4 5 
Ag CONTENT (at%) 



• ELECTRICAL RESISTIVITY 
IS Sm^ • cm OR LESS, 
AND HEAT RESISTANCE 
OF SOCC IS SATISFIED. 

X ELECTRICAL RESISTIVITY 
EXCEEDS 8 M 5^ • cm OR 
HEAT RESISTANCE OF 
300'C IS NOT SATISFIED. 



F IG.31 





5 








4 






f— 
LU 


3 


h- 




Z 




O 


2 


o 




>- 


1 




0 



ELECTRICAL RESISTIVITY 
EXCEEDING 8)uQ • cm 


• ELECTRICAL RESISTIVITY 
IS %nQ.- cm OR LESS, 
AND HEAT RESISTANCE 
OF SOCC IS SATISFIED. 

X ELECTRICAL RESISTIVITY 
EXCEEDS 8 Ad Q • cm OR 
HEAT RESISTANCE OF 
300t IS NOT SATISFIED. 


X 





0^ 1 



OCCURRENCE 
OF HILLOCK 



2 3 4 5 
Ag CONTENT (at%) 



OBLON, SPIVAK, ET AL 
DOCKET #: 246602US2 
INV: Hiroshi GOTOH, ct al. 
SHEET 15 O F 19 



F IG.32 





6 




5 


-M 




3 




\— 


4 


2: 




LU 
h- 


3 






O 




o 


2 






LL 


1 




0 



ELECTRICAL RESISTIVITY 
EXCEEDING 8 fjiQ ' cm 

X 



mmm 
'ymmm 



0 /7 1 2 3 4 5 
OCCURRENCE Ag CONTENT (at %) 



• ELECTRICAL RESISTIVITY 
I S 8 Ai Q • cm OR LESS. 
AND HEAT RESISTANCE 
OF 300'C IS SATISFIED. 

X ELECTRICAL RESISTIVITY 
EXCEEDS SfiQ - cm OR 
HEAT RESISTANCE OF 
SOCC IS NOT SATISFIED. 



OF HILLOCK 



F IG.33 



6 
5 

54 



LU 
h- 

o 2 
o 

O 1 

o ' 



0 



mm 

X 



ELECTRICAL RESISTIVITY 
EXCEEDING SM^^-cm 



X 



'\vy 



on 1 2 3 4 5 

OCCURRENCE Ag CONTENT (at%) 
OF HILLOCK 



• ELECTRICAL RESISTIVITY 
I S 8 M ^ • cm OR LESS, 
AND HEAT RESISTANCE 
OF aOCC IS SATISFIED. 

X ELECTRICAL RESISTIVITY 
EXCEEDS 8 M ^ • cm OR 
HEAT RESISTANCE OF 
300°C IS NOT SATISFIED. 



OBLON, SPIVAK, ET AL 
DOCKET #: 246602US2 
INV: Hiroshi GOTOH, et al. 
SHEET 16 O F 19 



FIG. 34 



LU 



o 
o 



6 
5 
4 
3 
2 
1 
0 



0^ 1 



OCCURRENCE 
OF HILLOCK 



X 



ELECTRICAL RESISTIVITY 
EXCEEDING 8u^ • cm 



2 3 4 5 
Zn CONTENT (at%) 



• ELECTRICAL RESISTIVITY 
IS 8a£Q • cm OR LESS, 
AND HEAT RESISTANCE 
OF soot IS SATISFIED. 

X ELECTRICAL RESISTIVITY 
EXCEEDS 8 M ^ • cm OR 
HEAT RESISTANCE OF 
soot: IS NOT SATISFIED. 



F IG.35 



6 

^ 5 

-4-' , 

(d 4 
I— 

LU 3 



o 2 
o 



>- 



1 

0 



ELECTRICAL RESISTIVITY 
EXCEEDING ♦ cm 


• ELECTRICAL RESISTIVITY 
1 S 8 M • cm OR LESS, 
AND HEAT RESISTANCE 
OF 300°C IS SATISFIED. 

X ELECTRICAL RESISTIVITY 
EXCEEDS 8 Q • cm OR 
HEAT RESISTANCE OF 
300"C IS NOT SATISFIED. 


%mmmmMm^ x 

■'^mmmmmmmmm/mmmmmm. 





0 /7 1 2 3 4 5 

OCCURRENCE Zn CONTENT (at 96) 
OF HILLOCK 



OBLON, SPIVAK, ET AL 
DOCKETS: 246602US2 
INV: Hiroshi GOTOH, et al. 
SHEET 17 OF 19 



F IG.36 





6 




5 












4 


\- 




-z. 




LU 
1- 


3 


-z. 




o 




o 


2 






LL 


1 




0 



ELECTRICAL RESISTIVITY 
EXCEEDING S/iQ • cm 



X 



X 



mmmm^mmmmm/m. 



• ELECTRICAL RESISTIVITY 
IS • cm OR LESS, 

AND HEAT RESISTANCE 
OF 3001C IS SATISFIED. 

X ELECTRICAL RESISTIVITY 
EXCEEDS 8 uQ ' cm OR 
HEAT RESISTANCE OF 
SOO'C IS NOT SATISFIED. 



1 



OCCURRENCE 
OF HILLOCK 



2 3 4 5 
Zn CONTENT (at%) 



F IG.37 





6 




5 


-M 




3 






4 


\- 




TE 


3 






o 




o 


2 


o 




o 


1 




0 



mmm 



X 

■m. 



ELECTRICAL RESISTIVITY 
EXCEEDING 8uQ - an 



X 



WMHMMysy. X 



0/7 12 3 4 
OCCURRENCE CONTENT (at%) 



• ELECTRICAL RESISTIVITY 
IS • cm OR LESS, 

AND HEAT RESISTANCE 
OF soot IS SATISFIED. 

X ELECTRICAL RESISTIVITY 
EXCEEDS 8 M • cm OR 
HEAT RESISTANCE OF 
3001c IS NOT SATISFIED. 



OF HILLOCK 



OBLOiN. SPIVAK, ET AL 
DOCKET #; 246602US2 
INV: Hiroshi GOTOH, et al. 
SHEET 18 O F 19 



FIG. 38 



(d 



LU 
h- 

o 
o 



0 



''mm 

X 



1 



ELECTRICAL RESISTIVITY 
EXCEEDING SuQ-m 



X 

M 



X 



X 



OCCURRENCE 
OF HILLOCK 



Cu CONTENT (at%) 



• ELECTRICAL RESISTIVITY 
IS 8AiQ • cm OR LESS, 
AND HEAT RESISTANCE 
OF 300°C IS SATISFIED. 

X ELECTRICAL RESISTIVITY 
EXCEEDS 8 At Q • cm OR 
HEAT RESISTANCE OF 
300'C IS NOT SATISFIED. 



FIG. 39 



6 

^ 5 
a 4 



LU 3 

z 

o 2 



1 

0 



mm 
-mm 

X w 



0^ . 



OCCURRENCE 
OF HILLOCK 



ELECTRICAL RESISTIVITY 
EXCEEDING 8^^^ • cm 



X 



1? 



X 



X 



2 3 4 5 
Cu CONTENT (at%) 



• ELECTRICAL RESISTIVITY 
IS 8m ^ • cm OR LESS, 
AND HEAT RESISTANCE 
OF 300r IS SATISFIED. 

X ELECTRICAL RESISTIVITY 
EXCEEDS 8 /i Q • cm OR 
HEAT RESISTANCE OF 
soot IS NOT SATISFIED. 



OBLON, SPIVAK, ET AL 
DOCKET #: 246602US2 
INV: Hiroshi GOTOH, et al. 
SHEET 19 OF 19 



F IG.40 



(d 



4 

3 



8 2 



•/.v.. ELECTRICAL RESISTIVITY 
■xvxvv,,. EXCEEDING SjuQ ' cm 


• ELECTRICAL RESISTIVITY 
1 S 8 At Q • cm OR LESS, 
AND HEAT RESISTANCE 
OF 300r IS SATISFIED. 

X ELECTRICAL RESISTIVITY 
EXCEEDS 8 Ad Q • cm OR 
HEAT RESISTANCE OF 
300^ IS NOT SATISFIED. 




iiiiiii^Biv.. ^ 





0^ 1 



OCCURRENCE 
OF HILLOCK 



2 3 4 5 
Cu CONTENT (at%) 



F IG.41 



6 

5 

4 
I— 

LjJ o 
1- ^ 

8 2 

o 

" 1 

0 



>-•• ELECTRICAL RESISTIVITY 
•:>vx-y.v.. EXCEEDING SmQ ' cm 


• ELECTRICAL RESISTIVITY 
IS S/zQ • cm OR LESS, 
AND HEAT RESISTANCE 
OF 300°C IS SATISFIED. 

X ELECTRICAL RESISTIVITY 
EXCEEDS 8 M • cm OR 
HEAT RESISTANCE OF 
SOO^C IS NOT SATISFIED. 







0 /7 1 2 3 4 5 

OCCURRENCE Cu CONTENT (at%) 
OF HILLOCK 



